th in layer of the jelly-like mesoderm. The ectodermic covering con sists, except over the free end where the cells are simple and flattened, of long columnar, ciliated cells, the fixed ends branching into delicate fibres, which form a stratum underneath the epithelium. A similar condition of the ectoderm is described as m et w ith in two depressions of the surface, one being situate above, and the other below, the lithoc y s t; and the resemblance w hich the elongated epithelium cells w ith the subjacent granular-looking, b u t in reality fibrous stratum , exhibits to the developing central nervous structures in the vertebrate embryo is pointed out. These parts, in fact, probably represent the first beginnings-phylogenetically-of a central "nervous system. Some of the cells of the ectodermic covering of the lithocyst are pigmented, and these cells are provided each w ith an excessively long and fine (sensorial) filament instead of w ith vibratile cilia.
The endodermic core of the lithocyst consists of a prolongation from the nutritive canal of the m argin, which at the term inal p a rt of the lithocyst is continued as a solid projection, th e cells of which contain calcareous crystals or otoliths.
A small lithocyst is fu rth e r described, in w hich the otolithic pro longation of the nutritive canal penetrated the ectodermic covering, and projected freely into the surrounding medium.
Reference is made io the observations of Haeckel upon the nervous system of Greryonia and Cunina, and to a recently published prelim inary notice by Oscar and Richard H ertw ig, of the structure of the nervetracts and sense-organs in various other genera of Medusae. collected by the various Provincial Governments of India, bn t as m ight be expected the difficulty of obtaining correct returns is very great, and it is certain th a t the num ber registered is far short of the real m ortality resulting from this cause. Even with such incorrect returns, however, as m any as 11,416 deaths in India from the bites of poisonous snakes were reported during a single year,* and it is pro bably w ithin the m ark to say th a t in the whole of India the annual num ber of deaths from snake bite is not less than 15,000.
Experim ents w ithout num ber have been made w ith a view to dis cover an antidote for snake virus ; bu t although m any so-called reme dies have been reported, ifrhas been found on closer examination, th a t none of them have been of the slightest efficacy either in m odifying the action of the poison, or in any way tending to save life. The nearest approach to success among these unsuccessful remedies appears to have been the system of artificial respiration, suggested by S ir J. Fayrer, and extensively experimented w ith by the Snake Poison Com mission at Calcutta, whose report was published in 1874,f and who found that, although life m ight be prolonged by the use of artificial respiration after poisoning by snake virus, in no case was there any ultim ate hope of saving life by this means.
So far as I am acquainted w ith their results, the researches of other chemists have been hitherto unsuccessful either in elucidating the nature of the poison, or in ascribing any composition to the active principle which m ust be present. This w ant of success is the only justification of my bringing the result of my own researches before the Royal Society at a l l ; while the great practical importance of a satis factory solution of the problem will, I hope, be accepted as my apology for laying my work before them in its present incomplete form.
Of all the snakes in India the cobra (Naja tripudians) is the cause of the largest num ber of deaths, and the experiments here described were all made with cobra poison, extracted from the snakes in my own presence, by the usual m ethod as described in published memoirs on the subject of snake poisoning. As may be imagined, the supply of cobra poison which is obtainable is very small, each snake yielding only from one to three grains of solid poison; so that, in all my expe riments, I have been continually hampered with the extreme difficulty of procuring a sufficient amount of the poison to work w ith on a satisfactory scale. In subm itting my results to the Society, I must at the outset state th at it is possible th a t after further experiments 1 may have to modify some of the results here given.
The liquid poison, which, when extracted from the cobra, has a slightly alkaline reaction, was found to have a specific gravity of 1'095 at 23° C., the experiment being made on the average poison collected from 16 snakes on November 26th, 1874. W hether evaporated in dry air, or in vacuo, or a t 100° C., the fresh poison gave nearly the same amount of solid residue, the mean quantity being 28'28 per cent., the poison extracted from one batch of snakes in the rainy season (July) giving 27'74 per cent., and the poison from 16 snakes on November 24th, after the cessation of the rains, giving 28-82 per cent.
As these samples were taken the first during the hot and moist rainy season, when these snakes are m ost active, and yield the largest quantity of poison, and the second during the cold season, when they are very sluggish, and yield only small quantities of virus, it may be hypothesised th a t throughout the year there is very little change in the actual am ount of solid present in the liquid poison shed by the cobra.
I have tested the fresh liquid poison w ith polarized light, but found th a t it was optically inactive.
W ith reference to the action of tim e on cobra virus, my own conclu sions do not altogether agree w ith results previously obtained; thus, in the report of the Snake Commission above referred to, it is stated th at the poison undergoes no change by being k e p t; but, from my expeperience, I have found, th at although the poison will not alter if kept for two or three months only, yet if it be kept for a year or eighteen months, it alters in its properties very materially, becoming insoluble, and indeed losing to a considerable extent its poisonous action. In fact, I gradually collected a considerable quantity of the poison, w ith a view to experiment on a larger scale; but, on commencing work, I found the poison almost inert, and perfectly valueless for any scientific investigation on the subject, and in this way lost much time, and a very considerable amount of m aterial extremely difficult to procure or replace.
The poison dried in vacuo over sulphuric acid was analysed, and the mean result was found to b e :- If we regard the ash as being foreign to the organic poison, the proportion of the other elements will then become*- [Jan. 17, 100-00 The composition of crude cobra poison then approaches rather closely to the known composition of the various kinds of albumin, but the amount of nitrogen in the virus is rather in excess of that con tained in egg albumin.
On testing the cobra poison qualitatively, I found that it contained a considerable proportion of a substance which gave all the tests of ordinary animal albumin,* and the amount of this substance was estimated by precipitation with strong alcohol, O'5403 gram of fresh cobra virus treated in this way gave '0935 gram dry albumin, and '0584 gram of a substance, which was gummy and amorphous in appearance. The albumin on testing was found to be slightly poison ous, and from its physiological action I concluded that it could not contain more than from one-fiftieth to one-hundredth part its weight of the poisonous principle. The portion soluble in alcohol was excessively poisonous. It appears, then, that in the poison obtained from the cobra there is about 17*3 per cent, of albuminous matter, and 109 per cent, of poisonous matter only, or that about 60 per cent, of the solid cobra poison is of an albuminous nature, and only 40 per cent, at the most is pare poison. I have endeavoured, by the use of solvents, both chemical and mechanical, to separate out some crystallizable principle from the poison; but although I have used a great variety of liquids, I have not yet succeeded in obtaining anything but indications of crystallizable matter, and I have now given up all hope of separating any distinct principle from the poison by this method. Dialysis through parchment paper was tried, in the hope of separating some principle, and about half a gram of the solid poison, dissolved in water, was allowed to dialyse for five days; at the end of that time the liquid from the interior of the dialyser, when evaporated, gave an amorphous gummy mass, which had all the physiological properties of cobra poison; the liquid, outside the dialyser, when evaporated, gave a residue the greatest part of which was like gum, but a few apparent crystals could be detected. This was tested physiologically, and was, if anything, rather more poisonous than the ordinary virus, and I was, therefore, unable to obtain any satisfactory result by the aid of dialysis.
I have satisfied myself by numerous experiments that the reported remedy for snake bite, ammonia, has no action chemically upon the poison, but that, if anything, the addition of this substance to the poison before hypodermic injection rather increases the rapidity of the action of the poison, and in no instance does it induce any modification of the poisonous action.
Whilst experimenting with the poison, it struck me that it was pos sible that, as in the case of" many organic poisons, the nitrogen might be in the triad condition, and that it might be possible to modify the poison by the action of ethylic iodide or other substances, as has been done in the case of some alkaloids. Ethylic iodide was digested with the poison, and the residue, which had increased in weight, when phy siologically tested, was found to be very much less active than usual, although still poisonous; the sample taking about five times as long to kill as fresh cobra poison. Another sample of poison was treated with hydrochloric acid, and evaporated spontaneously, and the residue was very much less active than ordinary poison, and I have found that even the addition of a small quantity of this acid to a solution of the poison before injection materially retards the poisonous action; for a quantity (3 milligrams) of poison, which under ordinary circumstances would kill a chicken in about lialf-an-hour or forty minutes, after the addition of 02 c.c. of hydrochloric acid took 1 hour 6 minutes to pro duce the same effect. The poison treated with hydrochloric acid, when evaporated very slowly in vacuo, shows d but there still remains a large quantity of amorphous soluble matter, from which, when working on a small scale, as from the nature of the subject I was obliged to do, the crystals cannot be separated.
As hydrochloric acid has some apparent chemical action on cobra poison, I tried the effect of a number of chemical compounds on this substance, and by a natural sequence of ideas, having found that hydrochloric acid had a tendency to act in the required direction, amongst them I employed platinum tetrachloride, and found that this yielded excellent results, and gave indications of what might be called a chemical antidote.
The following is a typical experiment. A quantity of fresh cobra poison was precipitated with alcohol, and the precipitate of albuminous matter well washed, then dissolved and tested, and found to have very slight poisonous action only, the alcoholic filtrate was then acidified with hydrochloric acid, and a solution of platinum tetrachloride added, when a small quantity of a yellow amorphous precipitate was formed; the solution on evaporation in vacuo yielded a from which the excess of the platinum salt was removed by washing with dilute alcohol; OT gram of the solid platinum compound, which appeared to be very insoluble in water, was adm inistered internally to a chicken, and had no poisonous actio n ; and th e solution containing the excess of platinum salt when injected into a chicken had no action whatever.
Here, then, was a case in which, apparently, the poisonous action of the virus had been destroyed or neutralized, for the albuminous precipitate certainly did not contain more th an from one-fiftieth to one-hundredth part of its w eight of poisonous m aterial.
I have endeavoured to obtain a sufficient quantity of the poison to give me enough of the platinum compound for the determ ination of its composition, but up to the present tim e I have only succeeded in m aking one complete analysis; the num bers which I have obtained are as follows:--*2583 gram of platinum compound yielded "3065 gram C 0 2, •0996 gram H 20 and -0418 gram platinum . Prom this it follows th a t C = 33 42 per cent., H = 4*28 per cent., P t. = 16'18 per cent. Also •0946 gram platinum compound yielded '1462 gram ammonia plati num chloride, therefore, H = 9'69 per cent. U nfortunately, I have been unable to determine the am ount of chlorine, bu t if the com pound has the ordinary composition of Cle for P t., the am ount of chlorine present would be 17*42 per cent., and we should thus g e t :-
22
Prof. Pedler Judging from such insufficient data, it would be impossible to assign with certainty any formula to this compound. I t will be seen th a t I have appended the percentage composition calculated for P tC l4 (C 17H 25H40 7HC1)2; but, of course, I do not imagine th a t I have as certained the true formula of the poisonous principle; I merely throw r< a suS'8'est" )n that its composition may be something near Id7-U26.N4C)7, or the double of this.
Prom the experiment described above, it will be seen th a t the additmn of the solution of platinum tetrachloride caused a m arked change m . , e ,? ysl°l°gical action of the poison; and it should be borne in mind, th at my main object in these experiments was the discovery of * Only the faintest traces of sulphur are present in the compound.
an antidote (if possible) rath e r th an th e solution of the purely chemical qUThe°experiments which I have m ade to investigate the physiological portion of the subject, n atu rally divide themselves into th ree distinct series : the first, in testin g the action of graduated doses of the pure fresh poison hypodermically injected into an im als; the second, in the injection of cobra virus m ixed w ith dilute aqueous solution of p lati n u m tetrachloride; and the th ird , in the action of the platinum salt on anim als previously poisoned by fata l .doses of th e virus.
In m y prelim inary experim ents, I assured m yself th a t fresh cobra poison mixed directly w ith a sm all quantity of solution of platinum tetrachloride alm ost entirely loses its poisonous properties. I n order to investigate th is thoroughly, I selected chickens as good subjects to work on, and first ascertained th e action of pure fresh cobra poison in various quantities, hypoderm ically injected, on these animals. The sum m ary of the results w hich I obtained are shown in Table A , w hilst th e details of the experim ent are described in an Appendix* w hich contains the description of m ost of the m ore im portant physiological experim ents made during this investigation.
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Prof. .............................................. From this table, it appears th a t a quantity of tY m illigram of pure dry cobra poison is sufficient to kill w ith certainty a healthy chicken, while aY °f a m illigram , when injected, produced such an effect, th a t for twelve hours the life of th e chicken was despaired o f ; in larger doses the action of the poison is proportionately more rapid, until w ith a few m illigram s death results w ithin a few m inutes.
A second series of experim ents was then tried, by taking solutions of weighed quantities of the same sample of cobra poison as was used in the first series, mixing w ith know n weights of platinum tetrachlo ride, and injecting. The experiments are subdivided into two classes, according to slight variations in the m ethod of w o rking; in some . Prof. Pedler on Cobra Poison. [Jan. 17, cases the m ixture of the poison and platinum salt was allowed to stand for a short time previous to the injection; and, in the remainder, the injection was performed a few seconds after the platinum solution had been added to the poison. The results are shown in Table B , which is divided into two sections: the first, showing experiments w ith the injection performed a short time after the m ixture was made ; and the second section showing injections made im m ediately after the two substances had been brought into contact w ith each other. The first section of this table shows th at almost any quantity, how ever large, of cobra poison mixed with the platinum salt, m ay be injecte mto chickens without producing any poisonous action; in the ourth ^ experiment, for instance, enough poison to kill 120 chickens was injected mto one chicken, and although the animal became drowsy and was evidently much upset by the injection of a large volume of iquid, the symptoms which were developed were not those of cobra poison and the animal in the course of a day or two recovered its usual health and strength. In the case of No. 5, Table B , enough poison to kill 150 chickens was injected, and death resulted in fifteen iiours; but the death apparently resulted from the effect of the shock°, 6 Sy® !;® ni °f the chicken> caused by the injection of such a large vo ume o lquid as was necessary. The same rem ark also applies to Experim ent 6, where enough, poison to kill 225 chickens was injected, and death resulted from the setting in of diarrhoea, and from the subsequent exhaustion, in 50 hours 6 m inutes after the performance of the hypodermic injection. In the experim ents of injecting the m ixture of the cobra poison and solution of platinum tetrachloride im m ediately after it was made, the results are not quite so satisfactory, b u t they still show th a t large quantities of poison (enough to kill 180 chickens being used in Experim ent No. 1) m ay be injected, and th a t the fatal result does not take place un til after the expiration of a period very much longer, as a rule, th an would be the case w ithout the use of the platinum salt. I have not thought it worth while to experim ent w ith small quantities of poison in this m anner, as th e result of the first section conclusively shows that, if the platinum salt has tim e allowed to act upon the poison, the poisonous action of the virus is entirely destroyed. Before finally accepting this conclusion, I tho u g h t it advisable to try a sim ilar set of experim ents on other animals, such as d o g s; and, as will be seen below, the experim ents w hich have been performed have entirely borne out the conclusion above arrived at.
In the report of the Snake Poison Commission already referred to, a num ber of experiments have been made on th e action upon dogs of graduated doses of cobra virus, and in th e following table will be found a sum m ary of the principal re s u lts :- as before, I used weighed quantities of the dried fresh poison dissolved in water, and added known quantities of a standard solution of platinum tetrachloride ; the results of these injections into dogs are shown in the table below, and in no instance did they show the slightest indication of any physiological action whatever. These animals were still alive when this paper was w ritten. If we accept the conclusion th a t £ grain of cobra poison hypoder mically injected will kill a dog under ordinary circumstances, in the three experiments under notice the quantities of cobra poison used were sufficient to kill three, six, and eighteen dogs respectively; and yet in no case did the dog show the slightest indication of cobra poisoning. I have not tried larger quantities than three grains of poison, as the volume of liquid which has then to be injected becomes inconveniently large ; even in Experim ent No. 3 in. Table D no less than four or five separate hypodermic injections had to be made, to the great incon venience of the dog experimented upon. From these results I think it may safely be said, th a t the compound which cobra poison produces when brought into contact with an aqueous and dilute (5 per cent.) solution of platinum tetrachloride is quite inert and physiologically inactive, though of course it does not follow th at this substance can be used as an antidote in cases of snake poisoning. I f I may be allowed the expression, platinum tetrachloride appears to be a chemical antidote to cobra virus, but whether it will be found to be a physio logical antidote can only be settled by extensive researches.
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Next, then, with a view to ascertain tentatively whether platinum tetrachloride can be used as an antidote, in the ordinary sense of the word, to snake poisoning, I have tried two sets of experiments de scribed below. The results which I have obtained from this third series of experiments, although interesting and to a certain extent hopeful m their nature, have not, I am sorry to say, in any case shown th a t ' life can be saved by this means. As a preliminary step in the eluci dation of this very important question, I have made some experiments on fowls and dogs by first hypodermically injecting known quantities of poison more than sufficient to kill, and after a definite interval injecting known quantities of the standard solution of platinum tetra chloride, at or near the same spot where the first injection was per 1878.] formed. By th e experim ents of other investigators on the subject of snake poisoning, it has been found th a t th e rapidity of the absorption of cobra poison is quite m arvellous, and from the beginning I clearly saw th a t this would be the cause from w hich in all probability all experi m ents for the discovery of a tru e an tid o te would fail. So far as I could ascertain the non-success of the experim ents about to be de scribed appeared to be due to th is cau se; I first experim ented upon chickens in the m anner described above, and found th a t in two cases out of three life was prolonged to a very considerable extent, b u t I did not succeed in preventing death.
The results are given in Table E . In Experim ent No. 1 the am ount of poison injected (enough to kill seven fowls) would, under ordinary circumstances, kill in about an hour or an hour and a quarter, b u t the anim al here lived more th an two hours. In Experim ent No. 2 the poison would, under ordinary circumstances, kill in about an hour and a half, b u t in the experim ent in question it killed in one hour and five minutes. This showed me a defect in my mode of working, in fact by injecting the platinum solution into the same orifice as the poison, and*to about the same depth beneath the skin, I had merely driven the poison along before the second solution, and thus diffused it more rapidly through th e system, naturally causing death to result in a shorter tim e th an would have otherwise been the case. I should here m ention th a t the same rem ark applies to some of the experiments I made on dogs described in the next table. In Experim ent No. 3 in Table E , the am ount of poison injected into the chicken was enough to kill three or four chickens, and would under ordinary circumstances have killed in from an hour and a half to one *hour and forty minutes. In this case to avoid the defect in E xperi m ent No. 2, the platinum solution was injected rath e r deeper than the poison, and the result was th a t the animal lived for eleven hours fortyseven minutes, or more th an seven times as long as would have been the case had no platinum salt been injected. This was of course encouraging, and seemed to promise th a t the platinum salt would in certain circumstances be useful. The experiments made on dogs are summarized in Table F , and the method used was the same as before described.
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Prof. Pedler on Cob The platinum salt does not in these instances appear to have been as 1 efficacious as in the experiments on chickens, and as previously men-I tioned I believe th at the want of success was owing to the rapidity 1 with which the poison is absorbed and diffused through the system, 1 preventing any chance of the platinum salt coming in contact w ith the j virus. This must prove a serious obstacle to the efficacy of any I remedy. I confess that from my own experience of the rapidity of 1 the absorption of this poison, I have considerable doubt as to the 1 possibility of an antidote to snake poison ever being discovered, for in I a few seconds after the actual bite of a snake the poison is absorbed j by the blood, and carried by it to all parts of the system, and thus the j task of overcoming or neutralizing the virus is rendered extremely ] difficult if not practically impossible.
In making the experiments described in the last two tables, I have \ been seriously hampered with the want of knowledge as to the physio logical action of platinum salts in general, and of the platinum tetra chloride in particular; and although I have searched through every available authority, I have been unable to find any results bearing however slightly on this subject. To work out the problem before us, we must begin with selecting suitable living subjects for experiment! W e must then ascertain w hat is the physiological action upon these animals of the platinum salt and of the cobra poison separately, both when administered internally and when injected hypodermically, i Having settled these preliminary questions, we m ust proceed to test the applicability of the platinum salt as an antidote to the cobra virus by injecting hypodermically into similar subjects the smallest dose, which our preliminary experiments have shown to be fatal, and sub sequently administering the platinum salt in various ways.
As my own physiological knowledge and surgical skill are very slight^ I have asked Dr. E. Lawrie to join in the investigation above s e c ed out, and we have already commenced our experiments, the
